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In re Application of: 
MASAKI OKADA 
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[This application is a continuation 
of U.S. Patent Appln. No. 08/320,833, 
filed Oct. 7, 1994, now allowed] 



Assistant Commissioner for Patents 
Washington, D.C. 2 0231 



PRELIMINARY AMENDMENT 
AND INFORMATION DISCLOSURE STATEMENT 



Sir: 

Prior to examination on the merits, kindly amend 
the above-identified application as follows: 



IN THE TITLE : 

Kindly amend the title to read --RECORDING AND 
REPRODUCING APPARATUS STORING DATA OF A NUMBER OF 
SUB-FRAMES-- . 



IN THE SPECIFICATION : 

Page 1 

Line 22, change "equip" to --have--; and 
Line 25, change "realize" to - -produce- - 

Page 2 

Line 3, change "is" to --has been--; and 
Line 10, after "of" insert --the--. 

Page 6 

Line 2, change "instructing" to 
--controlling-- ; 

Line 4, change "instructing" to 
--controlling-- ; 

Line 6, change "instructing" to 
--controlling-- ; and 

Line 9, change "instructing" to 
- -controlling-- . 



Page 9 

Line 18, change "canceled" to --cancelle 



IN THE ABSTRACT OF THE DISCLOSURE : 

Page 19 

Line 5, delete the paragraph format. 



IN THE CLAIMS : 

Kindly cancel Claims 1-12 without prejudice. 

Kindly add new Claims 16-18 as follows: 

--16. A reproduction method comprising the steps 

of: 

reproducing data from a medium on which multi-frame 
data and data of a number of frames comprising said multi- 
frame data are recorded; and 

processing said multi-frame data on the basis of 
the data of the number of frames reproduced in said 
reproducing step. 

17. A method according to Claim 16, wherein the 
medium comprises a magnetic disk. 

18. A method according to Claim 16, wherein the 
multi-frame data comprises compressed data.-- 



REMARKS 

Consideration and allowance of the subject 
application are respectfully requested. 

Claims 13-18 are pending in the application. 
Claims 13 and 16 are independent. 
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1 Recording Apparatus and Reproduction Apparatus 

BACKGROUND OF THE INVENTION 
Field of the Invention 
5 The present invention relates to a recording 

apparatus and a reproduction apparatus for a still 
image . 

Related Background Art 

As a still image recording medium, a still video 

10 floppy utilized in a still video camera (or an 

electronic still camera) is known. The recording 
format of the still video floppy is standardized by the 
still video committee, and the floppy records a video 
signal for one field per track. A standard floppy has 

15 50 tracks. Therefore, the floppy can record a maximum 
of 50 field images, and can record 25 frame images. 
The still video floppy also has audio and data 
recording formats in addition to the still image 
recording format. 

20 Digital circuit elements have become popular due 

to low-cost memories, and an electronic still camera 
tends to equip a memory capable of storing image data 
for at least one frame, and a digital signal processor 
(DSP) for performing digital signal processing of image 

25 data stored in the memory. The DSP can easily realize 
a multi-frame image in which a plurality of images are 



arranged in one frame ♦ The DSP can also easily 
enlarge/reduce an image. 

However, in the prior art, it is difficult to 
individually reproduce and display images recorded as a 
multi-frame image* For example , the number of images 
constituting a multi-frame image or the number of 
photographed images included in a multi-frame image 
cannot be detected unless these images are reproduced 
and displayed. Also, it is not easy to designate and 
display each of images constituting a multi-frame image 
in an enlarged scale. 
SUMMARY OF THE INVENTION 

It is an object of the present invention to 
provide a recording apparatus and a reproduction 
apparatus which can solve the above-mentioned problems. 

It is another object of the present invention to 
provide a recording apparatus and a reproduction 
apparatus which have improved operability. 

It is still another object of the present 
invention to provide a recording apparatus and a 
reproduction apparatus which have novel functions. 

According to one preferred aspect of the present 
invention, there is provided a recording apparatus for 
recording images to be recorded as a multi-frame image 
on a recording medium, wherein at least one of 
information indicating the number of split frames of 
the multi-frame image and information indicating the 
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1 number of recording images included in the multi-frame 
image is recorded on the recording medium. 

Other objects and features of the present 
invention will be apparent from the following 
5 description of the embodiment taken in conjunction with 
the accompanying drawings . 
BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram showing an arrangement 
according to an embodiment of the present invention; 
10 Fig. 2 is a partial flow chart showing an 

operation of this embodiment; 

Fig. 3 is a partial flow chart showing the 
operation of this embodiment; 

Fig. 4 is a partial flow chart showing the 
15 operation of this embodiment; 

Fig. 5 is a flow chart showing a changing 
operation in a recording mode of this embodiment; and 

Figs . 6A to 6D are views showing examples of 
displayed frames of this embodiment. 
20 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

The preferred embodiment of the present invention 
will be described below with reference to the 
accompanying drawings. 

Fig. 1 is a block diagram showing an arrangement 
25 of an apparatus according to the embodiment of the 
present invention. The apparatus shown in Fig. 1 
includes a photographing lens 10, a diaphragm 12, an 




1 image pickup element 14, an image pickup processing 
circuit 16 for sampling and holding the outputs from 
the image pickup element 14 f performing gamma 
correction and white balance adjustment , and outputting 
5 an image signal in a predetermined format , an A/D 

converter 18 for converting an analog signal into a 
digital signal , a memory 20 having a storage capacity 
of at least one frame, a digital signal processor (DSP) 
22 for performing digital signal processing (e.g., 

10 enlargement/reduction processing) of a photographed or 
reproduced image by utilizing the memory 20, a D/A 
converter 24 for converting a digital output from the 
DSP 22 into an analog signal, a recording processing 
circuit 26 for performing recording processing such as 

15 FM modulation of the output signal from the D/A 

converter 24, a switch 28 which is connected to a 
contact a in a recording mode, and is connected to a 
contact b in a reproduction mode, a magnetic head 30 
for recording/reproduction, a magnetic disc 32 called a 

20 still video floppy, and a motor 34 for rotating the 
magnetic disc 30. 

The apparatus also includes a reproduction 
processing circuit 36 for performing reproduction 
processing such as FM demodulation of an output 

25 reproduced by the magnetic head 30 input through the 
switch 28, a switch 38 for supplying the output from 
the reproduction processing circuit 36 or the output 



from the image pickup processing circuit 16 to the A/D 
converter 18, and a video encoder 40 for converting the 
output from the D/A converter 24 into a standard 
television signal (e.g., an NTSC television signal), 
and supplying its output to, e.g., an internal or 
external monitor device. 

The apparatus also includes an ID generation 
circuit 37 for generating a data signal (to be 
described later) to be recorded together with data, 
i.e., a video signal output from a system control 
circuit 42 (to be described later), an adder 39 for 
adding the output from the D/A converter 24 to the 
output from the ID generation circuit 37, and an ID 
discrimination circuit 41 for extracting an ID signal 
from a reproduction signal. 

The apparatus also includes a system control 
circuit 42 for controlling the entire apparatus, a 
clock generation circuit 44 for supplying predetermined 
clocks to the image pickup element 14, the image pickup 
processing circuit 16, the A/D converter 18, the memory 
20, the DSP 22, and the D/A converter 24 under the 
control of the system control circuit 42, a photometry 
sensor 46 for exposure control, a liquid crystal 
display device 48, and a light-emitting diode 50. 

The apparatus further includes a 
recording/reproduction switch 52 for switching between 
the recording mode and the reproduction mode, a 



multi-frame switch 54 for setting a multi-frame mode, 
an up switch 56 for instructing track movement of the 
magnetic head 30 in the inner peripheral direction , a 
down switch 58 for instructing track movement of the 
magnetic head 30 in the outer peripheral direction, a 
photographing preparation switch 60 for instructing 
preparation for a photographing operation (exposure 
control and focusing control ) , and a photographing 
switch 62 for instructing exposure of the image pickup 
element 14. Normally, when a release button is 
slightly depressed, the photographing preparation 
switch 60 is turned on, and when the release button is 
further depressed, the photographing switch 62 is 
turned on. 

In this embodiment, when the multi-frame switch 54 
is ON, the multi-frame mode is set. For example, in 
the recording mode, the DSP 22 reduces a photographed 
image to 1/n in an area ratio (e.g., n = 16) by 
thinning out pixels (by, e.g., orthogonally 
transforming input image data to quantize or mask 
high-frequency components with a large coefficient). 
In this case, n can be changed by the up switch 56 and 
the down switch 58. The compression ratio of the DSP 
22 can be changed according to the change in n. For 
this purpose, for example, the pixel thinning out ratio 
or the coefficient for quantizing frequency components 
can be changed. 



The fundamental signal flow in Fig. 1 will be 
briefly described below. 

The image pickup element 14 is exposed by the 
photographing preparation switch 60 and the 
photographing switch 62, and its output is subjected to 
gamma correction and video signal conversion by the 
image pickup processing circuit 16. The output from 
the image pickup processing circuit 16 is supplied to 
the A/D converter 18 through the switch 38/ and is 
converted into a digital signal. The DSP 22 writes the 
output from the A/D converter 18 in the memory 20 
without any modifications or by compressing the output 
as described above ♦ 

Image data stored in the memory 20 is read out f 
and is supplied to the D/A converter 24 through the DSP 
22. The memory 20 consists of first and second areas 
each having a storage capacity for one frame (or 
field). The D/A converter 24 converts a digital image 
signal into an analog image signal, and the recording 
processing circuit 26 performs recording processing of 
the output from the D/A converter 24. The output from 
the recording processing circuit 26 is supplied to the 
magnetic head 30 through the switch 28, and is recorded 
on the magnetic disc 32. 

In the reproduction mode, the output from the 
magnetic head 30 is supplied to the reproduction 
processing circuit 36 through the switch 28, and the 
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1 reproduction processing circuit 36 outputs a reproduced 
image signal. The reproduced image signal output from 
the reproduction processing circuit 36 is supplied to 
the A/D converter 18 through the switch 38. The A/D 
5 converter 18 converts the reproduced image signal into 
a digital signal, and the DSP 22 writes the output from 
the A/D converter 18 without any modifications or in an 
enlarged scale. The output from the magnetic head 30 
is also supplied to the ID discrimination circuit 41. 
10 The ID discrimination circuit 41 separates and extracts 
an ID signal superposed on the image signal, and 
outputs the extracted ID signal to the system control 
circuit 42. 

Image data written in the memory 20 is read out, 
15 and is supplied to the D/A converter 24 through the DSP 
22. The D/A converter 24 converts the image data into 
an analog signal. The video encoder 40 converts the 
output from the D/A converter 24 into a standard 
television signal, and the output from the video 
20 encoder 40 is displayed as an image on a monitor 
device . 

The operation of this embodiment will be described 
below with reference to the flow charts shown in 
Figs. 2, 3, and 4. Note that Figs. 2, 3, and 4 are 
25 flow charts when the memory 20 has a storage capacity 
for two frames (or fields). 



When the recording/reproduction switch 52 is set 
in the recording mode (SI), the system control circuit 
42 clears the memory 20, and resets its internal 
counter m to 0 (S2). When the photographing 
preparation switch 60 is turned on (S3), preparation of 
a photographing operation such as a photometry 
operation based on the output from the photometry 
sensor 46 is performed (S4). When the photographing 
switch 62 is turned on (S5), and the multi-frame switch 
54 is not ON (S6), the image pickup element 14 is 
exposed, and a photographed image is recorded on the 
magnetic disc 32 (S7), thus ending the processing. 

If the multi-frame mode is set (i.e., the 
multi-frame switch 54 is ON) (S6), a photographed image 
obtained by the image pickup element 14 is stored in 
the first area of the memory 20 (S8), and the control 
waits until the photographing switch 62 is temporarily 
turned off (S9). If the multi-frame mode is canceled 
(S10), the image in the first area is recorded on the 
magnetic disc 32 (Sll), thus ending processing. If the 
multi-frame mode is set (S10), the image in the first 
area is reduced to 1/n in the area ratio, and the 
reduced image is stored at a position corresponding to 
m in the second area of the memory 20 (S27). 
Thereafter, m is incremented by one (S28). When n = m 
(S29), i.e., when an images for one frame is stored in 
the second area, the image in the second area is 
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1 recorded on the magnetic disc 32 (S30), thus ending 
processing- The flow returns to step S3 to continue 
photographing operation until m ~ n (S29). 

When the image in the second area is to be 
5 recorded on the magnetic disc (S30), the ID generation 
circuit 37 is caused to generate an ID signal including 
information such as values n and m, a date, a track 
number, and the like, and the ID signal is recorded at 
the same time. In this embodiment, when n # m, 
10 monochrome images having uniform brightness are 

recorded in portions having no photographed images. 

A position where the reduced image is stored in 
step S27 is a position corresponding to a frame 
position shown in, e.g., Fig. 6A or 6B. For example, 
15 when m = 0, the image is stored at a position #1; when 
m = 1, the image is stored at a position #2; and when m 
= 15, the image is stored at a position #16. 

If m = 0 (S24) before the photographing 
preparation switch 60 is turned on (S4) or before the 
20 photographing switch 62 is turned on (S5) even after 
the photographing preparation switch 60 is turned on 
and the preparation for the photographing operation is 
performed, the flow returns to step S3 to wait until 
the photographing preparation switch 60 is turned on. 
25 Once a photographing operation is performed in the n 

times multi-frame mode, and image information is stored 
in the second area of the memory 20, i.e., when m * 0 
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1 (S24), and the n times multi-frame mode is canceled 

(S25), or when the recording mode is canceled even in 
the n times multi-frame mode (S25, S26), the image in 
the second area is recorded on the magnetic disc 32 
5 (S30), thus ending processing* 

When the recording /reproduction switch 52 is set 
in the reproduction mode (S12), normal reproduction 
processing is executed (S14) if the n times multi-frame 
mode is not selected. If the n times multi-frame mode 
10 is selected (S13), multi-mode reproduction processing 
is executed (S15). More specifically, an image is 
enlarged to n times in the area ratio (i.e., to a full 
frame size) according to the value n of reproduced 
images included in the ID signal output from the ID 
15 discrimination circuit 41, and the enlarged image is 
stored in the memory 20. The image stored in the 
memory 20 is then reproduced and output. In this case, 
the image is reproduced and output according to the 
value m like in the recording mode. For example, m (1 
20 in this case) is displayed on the upper right corner of 
the frame, as shown in Fig. 6C. 

When the up switch 56 is turned on (S16), if n # m 
+ 1, m is incremented, and an image of m is reproduced 
and output (S19). If n * m + 1, an image of m = 0 of 
25 the next track is reproduced and output (S20). 

When the down switch 58 is turned on (S18), if m = 
0, an image of m (= n - 1) of the immediately preceding 
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1 track is reproduced and output (S23); if m * 0, m is 

decremented, and an image of m is reproduced and output 
(S22) . 

In this embodiment, in the multi-frame 
5 reproduction mode, an image to be reproduced is 
enlarged to a full frame size, but may be simply 
arranged at the center of the frame without being 
enlarged. Fig. 6D shows a display example in a 4 times 
multi-frame reproduction mode. "MULT 4" represents 
10 that the 4 times multi-frame reproduction mode is 

selected. "1-1" displayed on the upper right corner 
represents that an image of m = 0 in the track #1 is 
reproduced. In this case, the outer frame portion of a 
displayed image is preferably displayed in a single 
15 color having uniform brightness. 

Since n and m are recorded at the same time in the 
recording mode, a non-photographed image in a 
multi-frame image can be easily discriminated, and the 
reproduction/output operation of the corresponding 
2o image can be skipped. 

Needless to say, in the recording mode, when m > 
0, n of the n times multi-frame mode is inhibited from 
being changed. 

Fig. 5 is a flow chart showing a changing 
25 operation in the recording mode when the memory 20 has 
a storage capacity of only one frame (or field). 
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1 When the recording/reproduction switch 52 is set 

in the recording mode (S31), the system control circuit 
42 clears the memory 20, and resets its internal 
counter m to 0 (S32). If the n times multi-frame mode 
5 is not selected (S33), a normal photographing operation 
is executed (S34). 

If the n times multi-frame mode is selected (S33), 
and if the photographing preparation switch 60 is 
turned on (S35), the preparation for the photographing 
10 operation is performed (S36). When the photographing 
switch 62 is turned on (S37), a photographed image 
obtained by the image pickup element 14 is reduced to 
1/n, and the reduced image is stored in the memory 20 
(S38), Then, m is incremented by one (S39), and if n = 
15 m (S40), the images in the memory 20 are recorded on 

the magnetic disc 32 (S43), thus ending processing; if 
n * m (S40), the control waits until the photographing 
preparation switch 60 is turned on (S35). 

If the n times multi-frame mode is canceled (S41) 
20 before the photographing preparation switch 60 is 

turned on (S35), or before the photographing switch 62 
is turned on (S37) even after the photographing 
preparation switch 60 is turned on and the preparation 
for the photographing operation is performed, or if the 
25 recording mode is canceled even in the n times 

multi-frame mode (S41, S42), the image in the memory 20 
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1 is recorded on the magnetic disc 32 (S43), thus 
encoding processing. 

According to this embodiment, even when no 
magnetic disc 32 is loaded, one or a plurality of 
5 images are temporarily stored in the memory 20, and 
thereafter, can be recorded on the magnetic disc 32. 
Therefore, a photographing operation can be performed 
without the magnetic disc 32. 

In the above embodiment, the magnetic disc is used 
10 as a recording medium. Of course, the present 

invention may be applied to a recording or reproduction 
apparatus using a solid-state memory device, an optical 
recording medium, or a magnetooptical recording medium. 
When a solid-state memory is used in a digital image 
1 5 recording mode, an ID signal can be digitally recorded 
simultaneously with image recording. 

As can be easily understood from the above 
description, according to this embodiment, individual 
images in a multi-frame image can be easily reproduced 
20 in an enlarged scale. 



25 
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WHAT IS CLAIMED IS : 

1. A recording apparatus comprising: 

first recording means for recording given input image 
data on a medium as multi-frame data; and 

second recording means for recording, on said 
medium, information indicating the number of split 
frames of the multi-frame data recorded on said medium 
by said first recording means. 

2 . An apparatus according to claim 1 , wherein 
said medium comprises a magnetic disc. 

3. An apparatus according to claim 1, further 
comprising: 

compression means for compressing said image data; 

and 

means for forming the multi-frame data using the 
image compressed by said compression means. 

4. An apparatus according to claim 1, wherein 
said first and second recording means perform recording 
operations using a common recording head. 

5. An apparatus according to claim 1, further 
comprising: 

reproduction means for reproducing the multi-frame 
data recorded on said medium. 
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6. An apparatus according to claim 3, wherein 
said compression means includes: 

transform means for orthogonally transforming said 
input image data; and 

quantization means for quantizing data 
orthogonally transformed by said transform means. 

7. A recording apparatus comprising: 

first recording means for recording given input image 
data on a medium as multi-frame data; and 

second recording means for recording , on said 
medium, data of the number of frames included in the 
multi-frame data recorded on said medium by said first 
recording means, 

8. An apparatus according to claim 7, wherein 
said medium comprises a magnetic disc. 

9. An apparatus according to claim 7 , further 
comprising: 

compression means for compressing said image data; 

and 

means for forming the multi-frame data using the 
image compressed by said compression means . 



10. An apparatus according to claim 7, wherein 
said first and second recording means perform recording 
operations using a common recording head. 

11. An apparatus according to claim 7 , further 
comprising: 

reproduction means for reproducing the multi-frame 
data recorded on said medium. 

12. An apparatus according to claim 9/ wherein 
said compression means includes : 

transform means for orthogonally transforming said 
input image data; and 

quantization means for quantizing data 
orthogonally transformed by said transform means. 

13. A reproduction apparatus comprising: 
reproduction means for reproducing data from a 

medium on which multi-frame data and data of number 
of frames constituting said multi-frame data are 
recorded; and 

processing means for processing said multi-frame 
data on the basis of the data of the number of frames 
reproduced by said reproduction means. 

14. An apparatus according to claim 13, wherein 
said medium comprises a magnetic disc. 



1 15. An apparatus according to claim 13, wherein 

said multi-frame data is compressed data. 

5 



10 



15 
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1 ABSTRACT OF THE DISCLOSURE 

Individual images included in a multi-frame image 
can be reproduced in an enlarged scale by an easy 
operation . 

5 Information indicating the number of split frames 

of a multi-frame image and information indicating the 
number of photographed images included in the 
multi -frame image are recorded on a recording medium 
together with images constituting the multi-frame 

10 image. In the reproduction mode, each of images 

constituting the multi-frame image is reproduced and 
output on one frame with reference to the reproduced 
information indicating the number of split frames of 
the multi-frame image and the reproduced information 

15 indicating the number of photographed images included 
in the multi-frame image. 
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COMBINED DECLARATION AND POWER OF ATTORNEY 
FOR PATENT APPLICATION 



As a below named inventor, I hereby declare that : 

My residence, post office address and citizenship are as stated below next to my name; 

I believe I am the original, first and sole inventor (if only one name is listed below) or an original, 
first and joint inventor (if plural names are listed below) of the subject matter which is claimed and 
for which a patent is sought on the invention entitled RECORDING APPARATUS AND 

REPROD UCTION APPARATUS A - f . 

— — — » the specification of which 

□ is attached hereto. Q was filed on as Application 

Serial No _ 

and was amended ( if applicable). 

I hereby state that I have reviewed and understand the contents of the above identified specification, 
including the claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose information which is material to the examination of this application 
in accordance with Title 37, Code of Federal Regulations, §L56(a). 

I hereby claim foreign priority benefits under Title 35, United States Code, §119 of any foreign 
application (s) for patent or inventor's certificate listed below and have also identified below any foreign 
application for patent or inventor's certificate having a filing date before that of the application on which 
priority is claimed : 

Country Application No. Filed (Day/Mo./Yr.) Priority Claimed (Yes/No) 
JAPAN 3-217020 28 August 1991 Yes 



« , I hereby appoint Joseph M. Fitzpatrick (Registration No. 17398), Lawrence R Srinto<Registration No. 

18,973), William J. Brunet (Registration No. 20,4S2), Robert L. Baechtold (Registration No. 20,860), John A. O'Brien 
(Registration No. 24,367), Nels T. Uppert (Registration No. 25,888), John A. Krause (Registration No. 24,613), Henry J. Renk 
(Registration No. 25,499), Peter Saxon (Registration No. 24,947), Anthony M. Zupck (Registration No. 27,276), Charles P. Baker 
(Registration No. 26,702), Stevan J. Bosses (Registration No. 22,291), Edward E. Vassaik) (Registration No. 29,117), Ronald 
A. Clayton (Registration No. 26,718), Lawrence A. Stan! (Registration No. 30,110), Laura A Bauer (Registration No. 29,7671 
if^^; Diana ( Rc S istration No- David M. Quinlan (Registration No. 26,641), Nicholas N. Kallas (Registration No. 

31,530), William M. Wannisky (Registration No. 28373), Lawrence Alaburda (Registration No. 31,583), Lawrence S. Perry 
(Registration No. 31365), Robert H. Fischer (Registration No. 30,051), Christopher Philip Wrist (Registration Na 32,078), Gary 
M. Jacobs (Registration No. 28,861), Michael K. O'Neill (Registration No. 32,622), Bruce C Haas (Registration No. 38,734), 
Scott K. Reed (Registration No. 32,433), Scott D. Maipede (Registration No.32^33), John A. Mitchell (Registration Na 19,032), 
(Registration No. 32,452), Richard P. Bauer (Registration No. 31,588), Eric B. Janofsky (Registration No. 
^^J'Z*™ E 0kcn (R^ration No. 27,290), Abigail F. Cousins (Registration No. 29,292), Alan W. Fiedler (Registration 
No. 33,690), Jennifer A Tcgfeldt (Registration No. 31310), Steven E Warner (Registration No. 33326), Thomas J 0*Connel! 
(Registration No. 33,202), Aaron C Deditch (Registration Na 33365), Penina Wollman (Registration No. 30316), David L. 
f C I ,aC 5« r i RcglStratk>n ^ 716) ' Jack S C"**" (Registration Na 24345), Mark A. Williamson (Registration Na 33,628) 
JohnT. WheJan (Registration No. 32,448), Patricia M. Drost (Registration Na 29,790), Jean K. Dudek (Registration No 30 938) 
Raymond R. Mandra (Registration No. 34382) and Dominick A. Conde (Registration No. 33356), my attorneys to prosecute 
this application and to transact all business in the Patent and Trademark Office connected therewith. 

Address all correspondence to: 

FITZPATRICK, CELLA, HARPER & SCINTO 
277 Park Avenue 
New York, RY. 10172 
Telephone No. (212) 758-2400 
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I hereby declare that all statements made herein of my own knowledge are true and that all statements 
made on information and belief are believed to be true ; and further that these statements were made with 
the knowledge that willful false statements and the like so made are punishable by fine or imprisonment, 
or both, under Section 1001 of Title 18 of the United States Code and that such willful false statements 
may jeopardize the validity of the application or any patent issued thereon. 

Full Name of Sole or First Inventor MASAKI OK ADA 

Inventor's signature _ 

Date August 25, 1992 Citizen/Subject of Japan 

Residence Yokohama-shi , Kanaqawa-ken # Japan 

Post Office Address c/o Canon Kabushiki Kaiaha 

30-2 , 3-chome, Shimomaruko , Ohta-k u , Tokyo , Japan 

Full Name of Second Joint Inventor, if any . 

Second Inventor's signature __ 

Date Citizen/Subject of 

Residence 

Post Office Address 



Full Name of Third Joint Inventor, if any 

Third Inventor's signature 

Date _ _ Citizen/Subject of 

Residence 

Post Office Address 



Full Name of Fourth Joint Inventor, if any 

Fourth Inventor's signature 

Date . Citizen/Subject of 

Residence 

Post Office Address 



Full Name of Fifth Joint Inventor, if any 

Fifth Inventor's signature 

Date m Citizen/Subject of 

Residence 

Post Office Address 



Full Name of Sixth Joint Inventor, if any 

Sixth Inventor's sitrnattire 

Date Citizen/Subject of 

Residence 

Post Office Address 
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